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DETAILED ACTION 

The Remarks and Amendments filed 1 1 July 2005 have been entered. 

Response to Arguments 

Applicant's arguments filed 1 1 July 2005 have been fully considered but they are 
not persuasive. 

Applicant argues that Shirasaki (US Patent 5,895,692) fails to disclose the 
claimed universal host because the universal host was not in existence on the effective 
filing date of Shirasaki. 

The Examiner respectfully disagrees. The term universal host fails to have any 
special definition in the instant application; therefore any single layer comprising red, 
green and blue dopants is considered a universal host. Since Shirasaki teaches, in 
figure 10, a host layer (22) comprising red (13a), green (13b) and blue (13c) dopants, 
Shirasaki discloses a universal host. Accordingly, the rejection is maintained. 

Applicant further argues that Shirasaki fails to teach a combination of energy 
transfer and direct carrier recombination. 

The Examiner respectfully disagrees. First, the limitation is found only in the 
preamble and has no limitations linking back to this feature. Therefore, no patentable 
weight is afforded to this limitation. Secondly, the limitation is an inherent property of 
any OLED structure. In order for light emission to occur within an electroluminescent 
layer, electrons must be excited to a higher level (energy transfer) and then when the 
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electrons are coming down out of the excited state (recombination) the lost of energy 
results in light emission. 



In response to applicant's argument that the references fail to show certain 
features of applicant's invention, it is noted that the features upon which applicant relies 
(i.e., electron host recombination on the guest molecule) are not recited in the rejected 
claim(s). Although the claims are interpreted in light of the specification, limitations from 
the specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 
USPQ2d 1057 (Fed. Cir. 1993). 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 16-26,29-39 and 42-55 are rejected under 35 U.S.C. 1 12, second 
paragraph, as being incomplete for omitting essential elements, such omission 
amounting to a gap between the elements. See MPEP § 2172.01. The omitted 
elements are: the red, green and blue dopants. The language in the claim states "a 
single universal host can be used for red, green and blue dopants". The term "can be" 
provides no positive recitation of the dopants as part of the display. A full-color display 
cannot be realized without dopants present in the device. 

The Examiner suggests amending the claims as follows: "a single universal host 
including red, green and blue dopants". 
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The Examiner notes that while this correction was made to claim 1, no 
corrections were made to any other claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claimsl-3,5,7,10-13,16-18,20,22,25,26,29,30-33,35,38,39,42,43,45 and 47 are 
rejected under 35 U.S.C. 102(b) as being anticipated by Shirasaki (US Patent 
5,895,692). 

Re claim 1 : Shirasaki discloses, in figure 10 and throughout the disclosure, an 
organic light emitting diode (10), comprising: 

• a single universal host (22; bipolar transport layer) including at least one 
red (13a), green (13b) or blue (13c) dopant for full color display (column 2, 
line 67-column 3, line 3), as specified by the CIE for red, green and blue 
dopants; 

• a hole transporting layer (21 ); 

• an electron transport layer (14); 

o wherein the hole transporting layer and the electron transport layer 
are on opposing sides of the universal host, and are in electrical 



Application/Control Number: 09/995,736 Page 5 

Art Unit: 2882 

contact with the universal host and comprise an active portion of 
the OLED; 

• electrodes on opposing sides of the active portion (12,1 5) for providing a 
bias across the active portion; 

o wherein at least one of the electrodes is transparent (column 5, line 
35). 

The Examiner notes no patentable weight has been afforded to the limitation 
"characterized by... recombination mechanisms" because it is found only in the 
preamble and no other feature refers back to the limitation. 

Re claims 16,29 and 42: Shirasaki discloses, in figures 1 and 7b and throughout 
the disclosure, an OLED (10) comprising: 

• a hole transporting layer (16) that is also a single universal host including 
at least one red, green or blue dopant (column 4, lines 61-66); 

• an electron transport layer (14); 

o wherein the hole transporting layer and the electron transport layer 
are placed in series, and are in electrical contact with each other; 

o wherein the hole transporting layer and the electron transport layer 
together comprise an active portion of the OLED; 

• electrodes on opposing sides of the active portion (12,15) for providing a 
bias across the active portion; 
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o wherein at least one of the electrodes is transparent (column 5, line 
34). 

Re claim 16: Shirasaki further discloses diffusing the red, green and blue 
dopants within the electron transporting layer, rather than the hole transporting layer 
(column 6, lines 50-53). 

Re claims 2,17 and 30: Shirasaki discloses dispersing a blue pigment within the 
universal host/HTL/ETL (13c). Therefore, Shirasaki discloses the universal 
host/HTL/ETL to be adapted to emit at wavelengths in the blue visible light region. 



Re claims 3,18,31 and 43: Shirasaki discloses doping the universal 
host/HTL/ETL with a red emitting material (13a). 

Re claims 5,20,33 and 45: Shirasaki discloses doping the universal 
host/HTL/ETL with a green emitting material (13b). 



Re claims 7,22,35 and 47: Shirasaki discloses doping the universal 
host/HTL/ETL with a blue emitting material (13c). 



Re claims 10,1 1 ,25,26,38 and 39: Shirasaki discloses, in figures 1 and 10 and 
throughout the disclosure, at least one of the transparent electrodes comprising: 
• a glass substrate (2) coated with ITO (column 5, line 34). 
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Re claims 12 and 13: Shirasaki discloses, in figures 1 and 10 and throughout the 
disclosure, one of the metallic cathode electrodes (15) comprises an alloy of Mg 
(column 5, line 40). 

Claim Rejections - 35 USC § 103 

Claims 4,6,9,1 9,21 ,24,32,34,37,44,46,49,50,51 ,52 and 53 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Shirasaki as applied to claims 1,16,29 and 42 
above, and further in view of Murata et al. (Proc. SPIE, 3476,88(1998); hereinafter 
Murata) and Noda et al. (J. Am. Chem Soc, Vol 120 (1998); hereinafter Noda). 

Re claims 4,6,9,19,21,24,32,34,37,44,46 and 49: Shirasaki discloses all the 
limitations as shown above, including an electron transporting material, and a red and 
green pigment material. 

However, Shirasaki fails to teach or fairly suggest the universal host/electron 
transporting material/hole transporting material comprising BMB-2T, the red pigment 
material comprising DPP and the green pigment material comprising DEQ. 

Noda discloses BMB-2T as an electron transporting material or hole transporting 
material (column 2, lines 3-5). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to substitute BMB-2T for the universal host/HTL/ETL material 
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because it improves the luminosity and quantum efficiency of the device (Noda; column 
4, lines 34-36). 

Murata discloses the use of DPP as a red pigment material and DEQ as green 
pigment material. 

Absent of solving any long standing need or problem, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to substitute DPP 
for the red pigment of Shirasaki and DEQ for the green pigment of Shirasaki because 
the selection of one pigment material over another is considered to constitute an 
obvious design variation based on the availability and cost of the materials. 



Re claims 50 and 51: Shirasaki discloses, in figures 1 and 10 and throughout the 
disclosure, at least one of the transparent electrodes comprising: 

• a glass substrate (2) coated with ITO (column 5, line 34). 

Re claims 52 and 53: Shirasaki discloses, in figures 1 and 10 and throughout the 
disclosure, one of the metallic cathode electrodes (15) comprises an alloy of Mg 
(column 5, line 40). 



Claims 8,23,36 and 48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shirasaki in view of Lin et al. (US Patent 6,512,122; hereinafter Lin). 
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Shirasaki discloses all the limitations as shown above, including a hole 
transporting layer. 

However, Shirasaki fails to teach or fairly suggest the hole transporting layer 
comprising 4,4-bis(1 -naphthylphenylamino)biphenyl. 

Lin discloses a hole transporting layer comprised of 4,4-bis(1 - 
naphthylphenylamino)biphenyl (column 8, lines 10-11). 

Absent of solving any long standing need or problem, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to substitute 4,4- 
bis(1-naphthylphenylamino)biphenyl for the HTL of Shirasaki because the selection of 
one HTL material over another is considered to constitute an obvious design variation 
based on the availability and cost of the materials. 

Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shirasaki in view of Baldo et al. (US Patent 6,097,147; hereinafter Baldo). 
Shirasaki discloses all the limitations as shown above. 

However, Shirasaki fails to teach or fairly suggest a hole-blocking layer made of 
bathocuproine. 

Baldo discloses, in figure 2 and throughout the disclosure, a hole blocking layer 
(1 14) comprised of bathocuproine (column 4, line 35) inserted between the light 
emission layer (113) and the electron transport layer (115), and wherein the hole 
blocking layer, hole transporting layer and electron transport layer are in electrical 
contact with the light emission layer. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include a hole-blocking layer to the OLED disclosed by Shirasaki 
because with the addition of the hole-blocking layer, the excitions produced in the 
emission layer are blocked from diffusing into the electron transport layer thereby 
confining the exicitions only to the emission layer. By confining the excitions within the 
emission layer the overall brightness and efficiency of the OLED is enhanced (column 3, 
lines 47-50). 

Claims 54 and 55 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shirasaki, Noda and Murata as applied to claims 1 ,43 and 44 above, and further in 
view of Baldo. 

Shirasaki, Noda and Murata disclose all the limitations as shown above. 
However, they fail to teach or fairly suggest a hole-blocking layer made of 
bathocuproine. 

Baldo discloses, in figure 2 and throughout the disclosure, a hole blocking layer 
(1 14) comprised of bathocuproine (column 4, line 35) inserted between the light 
emission layer (113) and the electron transport layer (115), and wherein the hole 
blocking layer, hole transporting layer and electron transport layer are in electrical 
contact with the light emission layer. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include a hole-blocking layer to the OLED disclosed by Shirasaki because 
with the addition of the hole-blocking layer, the excitions produced in the emission layer 
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are blocked from diffusing into the electron transport layer thereby confining the 
exicitions only to the emission layer. By confining the excitions within the emission layer 
the overall brightness and efficiency of the OLED is enhanced (column 3, lines 47-50). 

Conclusion 



THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elizabeth Keaney whose telephone number is (571)272- 
2489. The examiner can normally be reached on Monday,Tuesday,Thursday,Friday 
7:30-6:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glick can be reached on (571)272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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